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Haze and Ice Particle Sizes in Deep
Convective Clouds

South America
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Locations of Deep Convective Clouds

-

139 days searched, 60°S — 60°N, for deep convective clouds, yielding 272 SSF orbital
segments with deep convective clouds on 62 days spanning Jan. — Aug. 2001.

CERES-SSF searched for FOVs with 11-um brightness temperatures < 210 K.

90% of the CERES FOVs within either 1° (o) or 2° (+) had to surpass the thermal
threshold.

Within a single orbital segment, regions containing deep convective clouds were
separated by distances > 1,000 km.

Satellite zenith angles limited to < 60° in order to ensure complete coverage by MODIS
pixels.



Deep Convective Clouds:
CERES-SSF and MODIS MODO06
Optical Depth and | ce Particle Radius

120
L L T = (1.30 + 0.02)T + (-4.79 £ 7.53
Reres = ( 1.04 % 0.04)Ruqs + ( 2.15 + 2.91) N‘i‘,“‘n’,.ber( of Coses = )44'“;" r,(= 0.91 )
Number of Cases = 447 r* = 0.73 1 F Mednes = 93.3 + 1.1 MedNuws = 75.3 + 0.8
Meanegs = 33.5 + 0.2 Meonuws = 30.2 + 0.2 Teems = ( 1.29 £ 0.05)Tuos + (—2.01 = 7.49)
~ 100k Rewes = ( 1.01 £ 0.07)Ruoos + ( 2.82 + 3.69) | Number of Cases = 88 r? = 0.90
€ Number of Cases = 88 r* = 0.72 // |l MedNcwes = 89.5 + 2.3 Mednuws = 70.8 + 1.7
2 [ MeOnuws = 33.7 £ 0.6 Meonws = 305 05/ /] ® 1° Regions
n - ®1° Regions , 1 150 [+ 2° Regions 7
=) L + 2° Regions , -
=) - =
< 80 e ,
@ L w
. (]
= _
< r <
a © _
60 . = 100
Wl a
o I (@]
£ W
- z
J40 . S
" L
7} - 50 _
[FH]
5 L
o 20 —
0 /I 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 O 1
0 20 40 60 80 100 0 >0 100 150
MODIS 3.7—um ICE PART. RADIUS (um) MODIS OPTICAL DEPTH

CERES-SSF ice particle radius approximately 3 um larger (10%
larger) and optical depths approximately 25% larger than their
MODOG6 counterparts.
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CERES 0.64—um Radiance (W m™ um™
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Deep Convective
Clouds:
CERES-SSF and
MODIS 0.64-um
Radiances

CERES-SSF and MODIS
0.64-um radiances agree
within expected sampling
errors.



Deep Convective Clouds:
CERES-SSF and MODIS 3.7-um and 11-um Radiances

Q4T T T T T TTTTT T T T T T T T T A[TTTTTTTTT T T T T T T T T T

|l ® 1° Regions i | @ 1° Regions

I+ 2° Regions b I+ 2° Regions

[ ROdems = (0.989 20.004)Radups + (—0.002 +0.002) | | Radews = ( 0.83 £ 0.02)Raduns + ( 0.24 % 0.04)
Number of Cases = 447 r* = 0.99 Number of Cases = 447 r* = 0.87

sr™)

Meanggs = 0.088 +0.001 Mednuws = 0.091 +0.001 : : Meanegs = 1.20 £ 0.00 Mednuws = 1.14 + 0.01
Radeges = ( 0.89 + 0.04)Radues + ( 0.16 + 0.05)
Number of Cases = 88 r® = 0.89 2
Meanegys = 1.15 £ 0.01 Meanues = 1.12 = 0.01 s

Radces = (0.994 +0.007)Radues + (—0.003 +0.002)

Number of Cases = 88 r* = 1.00

Mean e = 0.089 +0.002 Meadn,ms = 0.092 +0.002
7,

o
w
—————
N\
w
—
N

N

o
N
LA B e s e

-—
T T T T T T T T

0.1F

CERES 3.7—um Radiance (W m™ um™ sr™")
CERES 11—um Radiance (W m™ um™

0.0-/|||||||||||||||||||||||||||||- O-/IIIIIIIIIIIIIIIIIIIIIIIIIIIII-

0.0 0.1 0.2 0.3 0 1 2 3
MODIS 3.7—um Radiance (W m™ um™ sr™') MODIS 11—um Radiance (W m™ um™ sr™)

CERES SSF 3.7-um radiances 2% smaller and 11-um radiances 3% — 6% larger
than MODIS radiances.

CERES estimate of reflected sunlight at 3.7-um likely 3% — 4% smaller than that estimated
by MODI S, but the smaller reflectivity accounts for only about 1 #m in particle radius.



Why the Difference?

Different ice particle models.

Larger ice particles lead to stronger forward
scattering at visible wavelengths.

Stronger forward scattering at visible wavelengths
leads to larger optical depths.

Future Work

Since the CERES-SSF and MODI S properties are well-

correlated, use the SSF to search for daily
correlations in the properties of aerosols and those
of “collocated” deep convective clouds.
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